of L-rhamnose, which is a rare sugar and difficult to obtain at a low price for industrial use. The syntheses not involving 5-deoxy-L-arabinose gave either biopterin of low optical rotation10) or that of a racemic form.11} Wereport here a synthesis of ( -)-biopterin employing a non-sugar material, commercially available (S)-ethyl lactate.
Our synthetic plan is shown in Fig. 1 . The strategy is to employ diol C as the key intermediate to construct a chiral side chain + Research Fellow on leave from Nisshin Flour Milling Co., Ltd. (1986) (1987) (1988) . Present address: 5-3-1.
Tsurugaoka, Ohi-machi, Irumagun, Saitama 354, Japan. portion A. Hydroxy ketone A will be derived from carboxylic acid B, which will be obtained from C. This diol C has been prepared from diketone D by means of a reduction process with baker's yeast.15) Construction of the pterin skeleton will be performed by condensing A with 3,5,6-triammopyrimidinol (2) . The first stage of our synthesis was to prepare anti-diol C according to Fujisawa's procedure.
Reduction of 1-(1,3-dithian-2-yl)propane-1,2-dione (D) with baker's yeast gave C in a 82%yield on a small scale. However, on a preparative scale (over 10g), C was obtained in only a 34% yield, and a hydroxy ketone (4b)
was the main product of this reduction.
Therefore we had to amend our first plan.
We chose a route which involved the hydride reduction of l-(l,3-dithian-2-yl)-2-hydroxypropan-1-one (4b) to afford diol C as depicted in Fig. 2 Viscontini's conditions.11} However, after several trials, the reaction gave no desirable product, but afforded instead an unknown more polar substance. This was due to the steric hindrance caused by the cyclohexylidene group, and we therefore changed the protecting group to a less bulky isopropylidene group.
As illustrated in Fig. 3 period. The mixture was stirred at -50 to -40°C for 1 hr, then cooled to -70°C. 3b (95.5g, 0.473mol) in dry THF (300ml) was added to the solution over a 40min period.
After stirring for 1hr at -70°C, the temperature was raised to room temperature and stirring was continued for 1 hr. The mixture was poured into dil. NH4C1solution and the organic layer was separated. atmosphere, it was concentrated in vacuo. The residue was dissolved in water (30ml), and into the solution was bubbled air for 18 hr at room temperature. To the solution was added cellulose powder (1.0g) and iso-PrOH (5ml), before the mixture was concentrated in vacuo. 
